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Description

Technical Field

[0001] The present disclosure generally relates to a
fan. More particularly, the present disclosure relates to
a dynamic pressure structure of a fan.

Background

[0002] A fan is usually mounted on a frame equipped
with a motor structure such as silicon steel sheets and
magnets, and a bearing is disposed at the center of the
frame for pivoting the axial shaft of the fan blade so that
the fan blade can be smoothly rotated.
[0003] There are many types of bearings, and oil-con-
taining sintered metal powder bearings are widely used
because they are easy to manufacture and low in cost.
US 2011/0095627 A1 relates to an integrally molded
plastic fan motor frame and sintered oil-impregnated
bearing structure. US 2010/0247008 A1 relates to a fluid
dynamic bearing.
[0004] US2011/0095627 A1 discloses a fan dynamic
pressure structure according to the preamble of claim 1.
[0005] The oil-containing sintered metal powder bear-
ing and a plastic frame are provided for assembling a
conventional combination structure of the oil-containing
sintered metal powder bearing and the plastic frame.
Then, the oil-containing sintered metal powder bearing
is press-fitted into the middle tube of the plastic frame.
[0006] However, this kind of combination structure has
the following disadvantages: the press-fit working time
and manpower are increased, the pressing force is likely
to cause damage to the oil-containing sintered metal
powder bearing and the middle tube of the plastic frame
so as to increase the defect rate, the pressing force is
likely to cause deformation of the middle tube and the
oil-containing sintered metal powder bearing, the strong
pressing force may also deform the inner wall of the shaft
hole of the oil-containing sintered metal powder bearing,
and therefore the axial shaft may cause the structural
friction with the foregoing inner or outer deformation and
result in oil leakage and oil squeaking so as to cause the
axial shaft to be stuck.
[0007] In addition, when the axial shaft of the fan blade
is disposed in the oil-containing sintered metal powder
bearing, a retaining ring is embedded in the protruding
end of the bearing to prevent the fan blade out of the
frame. However, the conventional retaining ring is a
smooth C-shaped retaining ring with a poor oil storage
effect. When the fan blade is rotated at an extremely high
speed, the retaining ring is easily lifted upwards and may
rub on the end surface of the oil-containing sintered metal
powder bearing so as to cause noise, vibration and even
the fan blade to escape from the frame.

Summary

[0008] One objective of the embodiments of the
present invention is to provide a fan dynamic pressure
structure having a plastic frame integrally formed around
an oil-containing sintered metal powder bearing to im-
prove the function and efficiency of a fan.
[0009] To achieve these and other advantages and in
accordance with the objective of the embodiments of the
present invention, as the embodiment broadly describes
herein, the embodiments of the present invention pro-
vides a fan dynamic pressure structure having a plastic
frame integrally formed around an oil-containing sintered
metal powder bearing according to independent claim 1.
A fan dynamic pressure structure having a plastic frame
integrally formed around an oil-containing sintered metal
powder bearing includes an oil-containing sintered metal
powder bearing, a plastic frame, a fan assembly and an
annular dynamic pressure piece. The oil-containing sin-
tered metal powder bearing has a bushing body, and the
bushing body has a shaft hole in the center thereof. The
plastic frame has a middle tube and a chassis, and the
middle tube is integrally formed and surrounded a pe-
ripheral of the bushing body. The fan assembly has a
plurality of fan blades and an axial shaft in which the axial
shaft is disposed in a center of the fan assembly and the
axial shaft penetrates through the shaft hole of the oil-
containing sintered metal powder bearing and protrudes
downwards, and the axial shaft has an annular groove.
The annular dynamic pressure piece has an insertion
hole and an annular body is surrounding the insertion
hole. The insertion hole is fixed in the annular groove of
the fan assembly, and the annular body has a plurality
of curved radial dynamic pressure ditches on a surface
adjacent to the oil-containing sintered metal powder
bearing.
[0010] In some embodiments, the annular dynamic
pressure piece has a plurality of curved radial dynamic
pressure ditches on a surface opposite to the oil-contain-
ing sintered metal powder bearing.
[0011] According to the claimed invention, the axial
shaft has a cone end portion at an end portion of the axial
shaft.
[0012] According to the claimed invention, the cone
end portion has an inclined surface, and the insertion
hole of the annular dynamic pressure piece has an edge
wall, on an inner wall of the insertion hole, corresponding
to the inclined surface.
[0013] Hence, the damage and deformation, caused
by the conventional press fit process, of the fan dynamic
pressure structure having a plastic frame integrally
formed around an oil-containing sintered metal powder
bearing can be avoided because that the plastic frame
is integrally formed around and joined together with the
oil-containing sintered metal powder bearing. In addition,
while the fan assembly is rotating, the oil film may formed
between the surface of the annular dynamic pressure
piece and the end surface of the oil-containing sintered
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metal powder bearing with the oil retained in the dynamic
pressure ditches to allow the annular dynamic pressure
piece stably rotates on the end surface of the oil-contain-
ing sintered metal powder bearing with acting force and
reacting force and reduce the friction force therebetween
so as to reduce the noise and vibration thereof and avoid
the fan assembly escaping from the plastic frame.

Brief Description of the Drawings

[0014] The foregoing aspects and many of the attend-
ant advantages of this invention will be more readily ap-
preciated as the same becomes better understood by
reference to the following detailed description, when tak-
en in conjunction with the accompanying drawings,
wherein:

FIG. 1 illustrates a schematic diagram showing a
cross-sectional view of a fan dynamic pressure struc-
ture having a plastic frame integrally formed around
an oil-containing sintered metal powder bearing ac-
cording to one embodiment of the present invention.

FIG. 2 illustrates an enlarged view showing the por-
tion A of the dynamic pressure structure in FIG. 1.

Fig. 3 illustrates an exploded view showing the main
part of the dynamic pressure structure shown in Fig.
1.

Fig. 4 illustrates an enlarged view showing the dy-
namic pressure structure shown the axial shaft and
the annular dynamic pressure piece in Fig. 3.

Detailed Description of the Preferred Embodiment

[0015] The following description is of the best presently
contemplated mode of carrying out the present disclo-
sure. This description is not to be taken in a limiting sense
but is made merely for the purpose of describing the gen-
eral principles of the invention. The scope of the invention
should be determined by referencing the appended
claims.
[0016] Refer to FIGS. 1-4, a fan dynamic pressure
structure having a plastic frame integrally formed around
an oil-containing sintered metal powder bearing accord-
ing to one embodiment of the present invention includes
an oil-containing sintered metal powder bearing 100, a
plastic frame 200, a fan assembly 300 and an annular
dynamic pressure piece 400.
[0017] The oil-containing sintered metal powder bear-
ing 100 includes a bushing body 110, and the bushing
body 110 includes a shaft hole 120 in the center thereof.
The plastic frame 200 includes a middle tube 210 and a
chassis 220 connected together. The middle tube 210 is
integrally formed around the peripheral of the bushing
body 110 of the oil-containing sintered metal powder
bearing 100.

[0018] The fan assembly 300 includes a plurality of fan
blades 310 and an axial shaft 320. The axial shaft 320
is formed in the center of the fan assembly 300, and the
axial shaft 320 penetrates through the shaft hole 120 of
the oil-containing sintered metal powder bearing 100 and
protrudes therefrom. The axial shaft 320 includes an an-
nular groove 321. The axial shaft 320 has a cone end
portion 322 at one end thereof to guide the annular dy-
namic pressure piece 400 to be fixed in the annular
groove 321 of the axial shaft 320. The cone end portion
322 includes an inclined surface 323. Silicon steel sheets
230 and magnets 330 are equipped between the middle
tube 210 of the plastic frame 200 and the fan assembly
300 for rotating the axial shaft 320 in the shaft hole 120
of the oil-containing sintered metal powder bearing 100.
[0019] The annular dynamic pressure piece 400 in-
cludes an insertion hole 410 and an annular body 420
surrounding the insertion hole 410. The insertion hole
410 includes an inner wall having an edge wall 411 cor-
responding to the inclined surface 323 of the axial shaft
320. The edge wall 411 of the insertion hole 410 aligns
with the inclined surface 323 of the axial shaft 320 and
is guided by the cone end portion 322 of the axial shaft
320 so that the insertion hole 410 of the annular dynamic
pressure piece 400 can smoothly engage with the annu-
lar groove 321 of the axial shaft 320. After the insertion
hole 410 engaged with the annular groove 321, the an-
nular dynamic pressure piece 400 is turned an predeter-
mined angle to misalign the edge wall 411 of the annular
dynamic pressure piece 400 with the inclined surface 323
of the axial shaft 320 so that the annular dynamic pres-
sure piece 400 is firmly fixed in the annular groove 321
of the axial shaft 320 to reduce the drop rate thereof. A
surface, adjacent to the oil-containing sintered metal
powder bearing 100, and an opposite surface of the an-
nular dynamic pressure piece 400 have a plurality of
curved radial dynamic pressure ditches 421 to reserve
the oil for forming oil films on the surfaces of the annular
dynamic pressure piece 400.
[0020] In some embodiments of the fan dynamic pres-
sure structure having a plastic frame integrally formed
around an oil-containing sintered metal powder bearing,
the damage and deformation, caused by the convention-
al press fit process, of the oil-containing sintered metal
powder bearing 100 can be avoided because that the
plastic frame 200 is integrally formed and joined together
with the oil-containing sintered metal powder bearing
100. In addition, while the fan assembly 300 is rotating,
the oil film may formed between the surface of the annular
dynamic pressure piece 400 and the end surface of the
oil-containing sintered metal powder bearing 100 with
the oil retained in the dynamic pressure ditches 421 to
allow the annular dynamic pressure piece 400 stably ro-
tates on the end surface of the oil-containing sintered
metal powder bearing 100 with acting force and reacting
force and reduce the friction force therebetween so as
to reduce the noise and vibration thereof and avoid the
fan assembly 300 escaping from the plastic frame.
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Claims

1. A fan dynamic pressure structure having a plastic
frame (200) integrally formed around an oil-contain-
ing sintered metal powder bearing (100), character-
ized by comprising:

an oil-containing sintered metal powder bearing
(100) having a bushing body (110), wherein the
bushing body (110) has a shaft hole (120) in a
center thereof;
a plastic frame (200) having a middle tube (210)
and a chassis (220), the middle tube (210) inte-
grally formed around a peripheral of the bushing
body (110);
a fan assembly (300) having a plurality of fan
blades (310) and an axial shaft (320), wherein
the axial shaft (320) is disposed in a center of
the fan assembly (300) and the axial shaft (320)
penetrates through the shaft hole (120) of the
oil-containing sintered metal powder bearing
(100) and protrudes downwards, and the axial
shaft (320) comprises an annular groove (321);
and
characterized in that the fan dynamic pressure
structure further comprises an
annular dynamic pressure piece (400) having
an insertion hole (410) and an annular body
(420) surrounding the insertion hole (410),
wherein the insertion hole (410) is fixed in the
annular groove (321) of the fan assembly (300),
and the annular body (420) has a plurality of
curved radial dynamic pressure ditches (421)
formed on a surface, adjacent to the oil-contain-
ing sintered metal powder bearing (100), of the
annular body (420), wherein the axial shaft (320)
comprises a cone end portion (322) at an end
portion of the axial shaft (320), and the cone end
portion (322) comprises an inclined surface
(323), and the insertion hole (410) of the annular
dynamic pressure piece (400) comprises an
edge wall (411), on an inner wall of the insertion
hole (410), corresponding to the inclined surface
(323), wherein the edge wall (411) of the annular
dynamic pressure piece (400) misaligns with the
inclined surface (323) of the axial shaft (320)
after the insertion hole (410) engaged with the
annular groove (321).

2. The fan dynamic pressure structure of claim 1,
wherein the annular dynamic pressure piece (400)
has a plurality of curved radial dynamic pressure
ditches (421) on a surface, opposite to the oil-con-
taining sintered metal powder bearing (100), of the
annular body (420).

Patentansprüche

1. Dynamische Druckstruktur eines Lüfters, die einen
Kunststoffrahmen (200) aufweist, der integral um ein
ölhaltiges Sintermetallpulverlager (100) gebildet ist,
dadurch gekennzeichnet, dass sie umfasst:

ein ölhaltiges Sintermetallpulverlager (100), das
einen Buchsenkörper (110) aufweist, wobei der
Buchsenkörper (110) ein Wellenloch (120) in ei-
ner Mitte davon aufweist;
einen Kunststoffrahmen (200), der ein Mittelrohr
(210) und ein Chassis (220) aufweist, wobei das
Mittelrohr (210) integral um eine Peripherie des
Buchsenkörpers (110) gebildet ist;
eine Lüfterbaugruppe (300), die eine Vielzahl
von Lüfterschaufeln (310) und eine axiale Welle
(320) aufweist, wobei die axiale Welle (320) in
einer Mitte der Lüfterbaugruppe (300) angeord-
net ist und die axiale Welle (320) durch das Wel-
lenloch (120) des ölhaltigen Sintermetallpulver-
lagers (100) dringt und nach unten herausragt
und die axiale Welle (320) eine Ringnut (321)
umfasst; und
dadurch gekennzeichnet, dass die dynami-
sche Druckstruktur des Lüfters ferner ein ring-
förmiges dynamisches Druckstück (400) um-
fasst, das ein Einsetzloch (410) und einen ring-
förmigen Körper (420) aufweist, der das Ein-
setzloch (410) umgibt, wobei das Einsetzloch
(410) in der Ringnut (321) der Lüfterbaugruppe
(300) befestigt ist und der ringförmige Körper
(420) eine Vielzahl von gekrümmten radialen
dynamischen Druckgräben (421) aufweist, die
auf einer Oberfläche, angrenzend an das ölhal-
tige Sintermetallpulverlager (100), des ringför-
migen Körpers (420) gebildet sind, wobei die
axial Welle (320) einen Kegelendabschnitt (322)
an einem Endabschnitt der axialen Welle (320)
umfasst und der Kegelendabschnitt (322) eine
geneigte Oberfläche (323) umfasst und das Ein-
setzloch (410) des ringförmigen dynamischen
Druckstücks (400) eine Kantenwand (411) an
einer Innenwand des Einsetzlochs (410) um-
fasst, die mit der geneigten Oberfläche (323)
korrespondiert, wobei die Kantenwand (411)
des ringförmigen dynamischen Druckstücks
(400) mit der geneigten Oberfläche (323) der
axialen Welle (320) versetzt ist, nachdem das
Einsetzloch (410) in die Ringnut (321) eingegrif-
fen hat.

2. Dynamische Druckstruktur eines Lüfters nach An-
spruch 1, wobei das ringförmige dynamische Druck-
stück (400) eine Vielzahl von gekrümmten radialen
dynamischen Druckgräben (421) auf einer Oberflä-
che aufweist, die dem ölhaltigen Sintermetallpulver-
lager (100) des ringförmigen Körpers (420) gegen-
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überliegt.

Revendications

1. Structure de pression dynamique de ventilateur
ayant un cadre en plastique (200) formé intégrale-
ment autour d’un palier à poudre métallique frittée
contenant de l’huile (100), caractérisée en ce qu’el-
le comprend :

un palier à poudre métallique frittée contenant
de l’huile (100) ayant un corps de douille (110),
le corps de douille (110) ayant un trou d’arbre
(120) en son centre ;
un cadre en plastique (200) ayant un tube mé-
dian (210) et un châssis (220), le tube médian
(210) étant formé intégralement autour d’un pé-
riphérique du corps de douille (110) ;
un ensemble ventilateur (300) ayant une plura-
lité de pales de ventilateur (310) et un arbre axial
(320), l’arbre axial (320) étant disposé au centre
de l’ensemble ventilateur (300) et l’arbre axial
(320) pénétrant à travers le trou d’arbre (120)
du palier à poudre métallique frittée contenant
de l’huile (100) et faisant saillie vers le bas, et
l’arbre axial (320) comprenant une rainure an-
nulaire (321) ; et
caractérisée en ce que la structure de pression
dynamique de ventilateur comprend en outre
une pièce de pression dynamique annulaire
(400) ayant un trou d’insertion (410) et un corps
annulaire (420) entourant le trou d’insertion
(410), le trou d’insertion (410) étant fixé dans la
rainure annulaire (321) de l’ensemble ventila-
teur (300), et le corps annulaire (420) ayant une
pluralité de fossés de pression dynamique ra-
diale incurvés (421) formés sur une surface, ad-
jacente au palier à poudre métallique frittée con-
tenant de l’huile (100), du corps annulaire (420),
l’arbre axial (320) comprenant une portion d’ex-
trémité conique (322) à une portion d’extrémité
de l’arbre axial (320), et la portion d’extrémité
conique (322) comprenant une surface inclinée
(323), et le trou d’insertion (410) de la pièce de
pression dynamique annulaire (400) compre-
nant une paroi de bord (411), sur une paroi in-
térieure du trou d’insertion (410), correspondant
à la surface inclinée (323), la paroi de bord (411)
de la pièce de pression dynamique annulaire
(400) se désalignant avec la surface inclinée
(323) de l’arbre axial (320) après le trou d’inser-
tion (410) entrant en prise dans la rainure annu-
laire (321).

2. Structure de pression dynamique de ventilateur se-
lon la revendication 1, dans laquelle la pièce de pres-
sion dynamique annulaire (400) a une pluralité de

fossés de pression dynamique radiale incurvés
(421) sur une surface, opposée au palier à poudre
métallique frittée contenant de l’huile (100), du corps
annulaire (420).
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